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PROBLEM TO BE SOLVED: To be able to eliminate reacting secondary 
products by film making of a plurality of thin films. 

SOLUTION: A silicon oxide film is formed by resolving TEOS(tetra ethoxy 
silane), and a silicon nitride film is formed by reacting ammonia and 
dichlorosilane in a reacting tube 11. A hot disk trap TRP 1, a combination 
bulb CV and a switching trap TRP2 are provided in an exhausting tube 63. 
The exhausting tube 63. the disk trap TRP1 and the combination bulb CV 
are heated. The disk trap TRP1 traps secondary products CxHy during 
generating of the silicon oxide film. A secondary product NH4CI during the 
generating of the silicon nitride film is trapped by the switching trap TRP2 
by cooling without attaching to the heated disk trap TRP1 or the 
combination bulb CV. The combination bulb CV controls a conductance and 
remains the inside of the exhausting tube 63 at a predetermined pressure 
without attaching of the secondary products. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



http://www19jpdljpo.gojp/PA1/result/<Jetail/main/w 2003/08/20 



(19)B*@#fT/f (J P) 02) & 4*f |^ & (A) (ll)ttHfttiH&WS# 

*&gi§2000- 174007 
(P2000- 174007 A) 

(43)&§BB ¥ftl2¥ 6/123 3(2000.6.23) 

(51)IntCl.' ttSUire FI ^3-K(##) 

H0 1L 21/31 H0 1L 21/31 B 5F04 5 

21/316 21/316 X 5F0 5 8 



«3tta* »*««Dft7 OL (£14 H) 



(2i)m«s^ 


&H¥10-346393 


(7DIHHA 


000219967 










(22)iflSB 


¥JES10¥12^7B(1998.12.7) 




*05Cf&*§K#«5T@ 3#6^ 








mm ^je 








msim#fijtmt\iiiim. 1 tb 2 *4i 
















man 






<72)89i# 










#3&Jil*#A#»#LlJ™i 1TB2S41 






















(74)ft8A 


100095407 








#a± W » Wife) 











(54) BS9!0>£«;] jfefflSigS 



(57) IWttl 

[«&¥KJ RJG»1 Hi. TEOS^SCi »>y 

raw: i^yn ysum&m&ti . mm 63c 

^163!:f^;(-5y7TRP 1 fcnyt.'*-y 3 
RP Hi. y'J3 y«flJl£jSB*«B!l&*ftC , H y £ 

mm-t h . y'jn >-g«±«^^gfj4«%iN h 4 c i 

y a yy ^uyc v nzftxth Z t <r < . fl» h 5 -y 7T 
R P 2 T*«t»$ iXT li£ $ fl & . 3 y t' *- y 3 y y 




rirr 



'■(2) 000-174007 (P2000-178!8 



zmm-thmw v y yr^&t . 

%EEJilztm?i>KjjttriW^fStk , 

T>^-Tmfi/7nui,=yv<n>Kmz*. *)wmikv> 
[ If 3 ] tfeaaRo h 5 . y r^m± . 

by v 7b. 

mus i O 2 h 5 y 7% 1 0 0°C— 1 5 0°C(C 

EttosMviga. 

M-diH £#-OSSBT'^gfig&^12£aT*S> -5 T . 
r/Pndr^v-^yo^^J: 0^fl^co±(c^y ay 
mmmtiL-t&ttk. Ty^-TRViSfanisy 

>co%.mizx o»5aa<*o±(c^ v^ym-itrnzmtftt 

i0 2 BHiJStth 5 -yT^Ri:. 

H?IE#fm#f50l5ie S i O 2 BJ±jfi«j hyy r^g«t 0 

4 S i N BU£j£1ti h77 r#« t . 
BUlfi S i O 2 mSESSM by-y T^K b S i N gij^fig^iora 

Srdi 4 z t zft®t?&?*M : mmm. 



a. 

oatjogga. 

ts m&fffe&jitizm^x, mffi&gftcDEjjtf 

fJjfeK.JjlzW.M-f 4 X o lzffimm e §<?)zi y ? yx 

mi'<iwt. msMMMttt yy??yx £ Huteras 

&fe ; t&tfikm Ltimizmm-ti , 

- 1 t-rsif*« i conn** i ^icietsco 

[000 1] 

m<r>%siz j: o ws^s^rto^asaicra-fi. . 

[0002] 

it. Sft(C«^OX^*^$^-CV^. ^JiJfDRAM 

t> y n-fe X^JS-ft?: Hi. tz #>IZ S i O 2 / S i 3 N 4 / S i 
0 2 K^Si0 2 /Si 3 N 4 lSi:l-^ 7t^JlJScOiflJffl*>'«lt=f 

[0003] r^'-r X(couT^v^fi®tt?rt#?,^a6lc 

gE£«ffl-?-.S d i: LT U£ . 
[0004] -?-ClTia!*-Cti, ft^Sfrt-*) h*mfom 
«±tC^i{fSi0 2 /Si 3 N 4 K5:^-f--?>^. * 
■f. ^f*S«W5:Pi(fia 5 J: p ^iHi 
M^)SffCVD (Chemical Vapor D 
e p o s i t i o n ) WciAL. 03ifi'N H 3 i: Si 

H z c\ z b*y'a*x#xb txm^x. *mfcmmw 
s']^.^as^s. CTi. ^0 6 izTTs-tx o Kcmw&jmgi 

mzMi*i-&. ^rLX^(r,mJi m ^m.izt5^X. mm 
y-byxh^^i^yy (lilT r TEOSj fc-f&) 5rT 
o-tx^fc LTfflOTSig N 4 J8?±KSi0 2 KSrS 



:(3) 000-1 74007 ( P 2 0 0 0 - 1 7$$!8 



£olZ LX mt if df >Jf±fc S i 3 N 4 Jg&tf 

sio 2 is^ssn^^eseMsig^f^fLi,. 
[0005] si 3 n 4 mmmzm^ktihsmm 

Ml 1 OJi. H5fcjFtf\J:3(c. g&jgitf i i it. * 
tlt,ztfx&;te<g 1 1 2RW*H>7V 1 £tfLT««3*i 

/crD-bx*'x«*&aii 1 3t. i i ileum 

^h^-/7*i i 5Atfn£x>zri i6 1. mmui 
1 1 1 * a ww-fviv trtmnmstt 1 1 4 tzrtjuy 
v2*itLxtm2titz&}]-t>*rs i . S2t.s»«i 

SgPl 1 1 i:7k^h7-y7"l 1 5fccora<DS^ 1 1 4 

ay f ^'fw^yMvsriDSft-rst-^ 1 1 7 

f&2tlX^&. 

[0006] si 3 n 4 &<mfmiz{±wT<nw.m£iz 

tt£olzm±Jtmt LT8}5fc#^NH 4 Cl (Ig-ftT 

[•ffcl] 1 0NH 3 +3SiH 2 Cl 2 ^Si 3 N 4 +6 
NH 4 C1+6H 2 

.iconh 4 cm. KS^yri 1 6^»»)$i*-T^-f 

A^:/MV£t-?l 1 7tC«t , 3 1 5 0 -C^jglCJO* L 

-tfctttf. wmmi 1 4&i*x-f w^rMvoflflKc 

S^tCiotil^. .TiXlCioT. NH 4 Cl 

m<DKmm^m**Kfc#x%t'rfM£.#>7i 16 

/l^/M VOrtfflKcft » LTStm<03 >^ 9 9 >X 2r<8=T 

[0007] guanas 1 1 1 iz^mfomwivzv- k 
(USA) *fc«r>o-H (^ai) t^Bici^oA 

m m s *ut n h 4 c i<3»*#i*iMr 1 1 4 st/^< -f >- 
w7Mvi:ftLTMBagii 1 lrt^asKur-'t— f 

■f 9)VttchCDZm±.l-X\^h. 

[0008] s\o?&<mmzm\*bKhmm3m. 
1 2o«i, 06(c?K-rj:d(c, gyayign 2 1 -tn 

(Ctf^ft&'g 1 2 2&t>V\'^7'V 1 Sr^-LT^BSiut 

rotx#xiM 1 2 3 1 . mm® 1 2 1 cap** 
i24£'ftLxmizmm2titzT<< *9 vjvti 2 
5 , x 4 y/<>i-fMVRvn£#>y i26t. msm 
an 2 1 t^-f x9 y-y y-ri 2 5tcr>m<?>tim<gi 2 

4tC/^yV2Sr^l,-C«gg$ftJtS7J-b>"9-Sl . S 
T'^«f 1 2 4 tMfc-f £ t-? 1 2 7 k A»A>« 

asfe-ci**. zcofmmmwxiz. t4X9y-7v? 

1 2 5\,m&<7)Z£X'S>h. 

[00 09] TEosjffli^sio 2 mnmimizii 
vxr^m^zTpi-j: oi,zm±m.mt ixmt*mc x 



Ht2J TEOS-Si0 2 +C X H y +H 2 O 

c x H y ir&wLtifdvx'immztim^t^oimz 

*LTH4. ^ot, T<X9b?yTl 25lz£*)m 
SWWV^^V^fc/h^l/r* C x H y £«*U 
•Wei otI2^>ri 2 e^^lfikfjOffinF^SB 
<soSMt*fc R&wev %S . £ Jt . 1 2 4 iZlt^X 3 

y^^yx*vh$t^^ woi^mvicc* H y tm 

m-tZV>Zffi<'tcMz. fU?h777-l 2 5*^ 

V(cc x H y *ML&oJ:?Kraji£$*rtu&. 
[00 1 03 L*»U M«(7)fmm$iW. 110, 120 

fil 1 0. 1 2 0ra-C'^«s««WSrtgiM-r-I.B${CSi 
3 n 4 Jgo±tcg^B?^*^)£$nT bio. ftizm 

KcvDiFftxm&zft^Kmzfmmui io^>t« 

-f , discos i 3 N 4 KO«iBA«*»t:«l*L. 

%m ^&imi\te#BtiLZtix l t o . acOTiwtrew 
sit tifflisT'S) 4 . * tz . aa&ssia 120 

tl. Z<r)W&<7)££&Mm£Wl 2 0T-mSC0SiO 2 

[ooii] wizm&cvDjpfrtztmtiiLmwLzmiii 

mitZitZ. J3LB*^fc|B]HjfiJi. Si0 2 ^±{CSi 
3 N 4 K$rJB«-r^^lCt|plttT'*.&. 
[0012] id L?tC i:*^^*«0S'J^c7)^y!Jl^a 
5rfflf>TSi0 2 /Si 3 N 4 JK J ?>Si0 2 /Si 3 N 4 / 

sio 2 mjt^m&Ltznxim^&ntczmim 

[0013] *3t^#*5iacOKjt^»(c^^T{i, 1* 

h zmmtz z b iz^mihtix v vz#. is^«ft 

f- y roKf^ 7 4 >lz v vr (iBB^P B 1^ffi*a S- HI. 

f-VN'-fX. 1 997^8fl-^» 1 95-2021). f 
LT 7 -f > ttSV%T t S!JjS3 x h co^'Mi: [SI 
^S(cr a -fc X An^lHtlSI^MM t ttgtc «r h X'fo h 



'■(4) 000-174007 (P2000-178EI8 



lbl%®Zi\X^&. 

[ooi4j %zx\ *ifiw«iBas Ltz£ o izfcxm 
u$ si 3 N 4 t&coBm.9mtsio 2 m<7)Bmmzwi 
«nf*wmmzm^xftr>x^tztf, zti^^mco 

& i tt^tz*) commix hcommbya-t^$m<r>mm 
m<vmm tzmm ic m&r & z t &x- $ s 1 1 1 iz . ± 

[00 15] 

[JtffltfMftLJ: at-TSiSlli] L*»L«r*«4>. H5K 
^■TfflfiKw^aiiSIB 1 1 0£fflv\ m{m*1BfR*l 

fcWtt. *#h7-yri 1 5*>7>fW^MVJ:0 

T'J)l)C x H y l l 4 tcit/^T ayftfyx 

[ 0 0 1 6 ] 0 6 (::^t-ffij£cOj»*nJIga 1 2 0 
SrfflV>fc*§£-tC{i. C x H y ljf-( X? h7-yTl 2 5 
K«^vC*»fc:*ilfc§#l. ^^f^^h77ri 25 

oiss ( ) J: *) i> immnvmm 1 2 4 

ft 50'C) J;0*>tSV"»7t:WNH4 Cltit*S<t 
5. L*»U S**KISB1 2 1 t=^(*=a«W5ro-H^ 

fu;h777i 2 5#*x-f yA/urivivj: ot>±S 
IHfc:&4fctf>, f-(X?l-777l25(;ii?^N 
H „ C 10)!ftfoPifMMF 1 2 4 Srfl- LT.%5a.Jlg5 1 2 1 
ft^&fiLVX^-T-* ?)\>1?¥t&'LX l£ ot^offlfi 
&tft> Hwtxm$kZi\tzNH A C\ cvftmz J: 0 =r 
<X9YyyT\ 2 5 X? LXLt 

v » . mm mmx <nmY.m i * « £ s *i * t ^ 3 ibmus 

[0 0 17]*^|j t Z<0£o%?Stilcr>i>tlZ%ittx 
[00 18] 

*^comiO{R.-ir.(C*^S»3!!iJl^S{i. ftJBH 
1JESf**S:Jnj*-r42ll«ft#»i: . ffffEftfta h 7 y 7 

3-®cr>mzitiE2 tix a o . mmmmcrmszcofflBis: 



[0019] .lOfifjSKiitlf, ®fi£-fl»lSoa3S(cJC 
LT ii«=5r h 7 y r^&SrftlB L . 1t&a^5U5siJ£jS, 

&j>®ffl^&£wtmLx^&<ox\ kjjmw^ 

8tCft# t&Gl&fiHMi % ±»7) h y -y TX' 

mm t . Emiwtmztt* uz < v ^Rmm&sMM. 
s^t', fcm8f\*kf$.¥>!icowmi,zmtx , s^^jffli^a^ 

<7)K^Si|^fiE%<y)#*$-jfpi.T. BIS*0^ri:'$-|»ih 

T*#S. t*>t. ^T<7)h7 y7°€rji)SL/v:f*C ffi^j 

*^ by y7^&cr>El£MmZttXUi,<r>X\ E^vm 
WW®%X'3bh. £tz. RJ&mtiiMt* *<7)i§Jg.l,z£ 

Vttm^zmmmz&cox'. tum^mz* wm^z 
tof&ximi&iz&ft-tzz tizxo. KmM&j8.me>n 

h z b tfX'% h . 
[0 02 0] WERflSffli. mil£. T)Va*~/*/y> 
co-frffilzX y&WMftO±.lz~>V 3>fflkM£B&L8. 
U/XltTy*-TRXf~/y-avisyy<r>fcmzJ: 
tOMfocol.lzi'V a ymmZBm-hgm. «t 0«fiit$ 
ixT^S. mim&<r>hy-,7^ffli. mi 

(f. H5ESfm« : rt<y)r;P3=Sf^i'7>'c07i-j»(c < l:0^ 
$ilSRJt;siJ±fi£%5r S i O 2 gJ^Efi) h 7 -y 

rt. mm%mp\<r>Ty*:-Tmf : J7u\D=/yy<7) 
Mah7 77i. mriesio 2 sij^feh^ yrsri 

0 0-C-l 5 0"C(c3D%t-i.^Sfc, S-fflliS. 
[002 1 ] Tiva* \sis=7y<Wimz± OSSftilitco 

lzT)Va*is>-yytfxZV—xtfxbl,xmXl,. Z 

ti*w&Lxs i o 2 s-^BE-r?,. ^<7)b$ n Rjcgij^ 

fan? vTizi ymmtb zbtfx-Z h . -U. 
Ty^-TRt/iS7aci>>yy<?)%.m<,zJ: *) teMmftco 

±.izi/>jnymimzB®.-t&mmt. mm. ry* 
-T#xbi;9uu~syy*jxbzm.mmzmxL. z 

iX*Kmm±hZblZZir)S\ 3 N 4 i&&th. Z<T> 

bt. BUEsn&jsmt ix. nh 4 citf&&zn& 

ZbtfX'^h. 

[oo22] ^t, z<7>&otcmm.cr>m&iz\t. mi 

tt\ m®V>hy y7'^&bLX. ±g5«{CjD%L^7 J 'f 
X?h57^, T«Sffl!l^fflh7 y7-5-ieaL, fa^h 

7-yr<7)ra{cE^sijt«*e^iea-n>i:^wc'S>i.. 

•y J: < S^t **T' § S . 

[0023] JhESn&aritt-**:*). Cty)^«o^2 



!(5) 000-174007 (P200 0-1 7&!8 



<o±iz>>vayMimzBf&.-rz>5-®t. ry^-rs. 
htzw)m&&b. wm»*#istizmm$tL* mum 

Iffl3»»^»tf) file S i O 2 BJ££ft h77 4 y 

%ct& siN aij^fiK^ h77 t , «rse«ft« t fj 

IB S i O 2 W\±f&M hyy fc £ MP*-? •& 

mi2-?cr>hy •/T^&cvmiZft&ZtlX&r) , mi 

esBMr<o*i*oHiK«:M9w-4 c t (c j: o . smtrt 

[0024] zwmmi&mizjitLif, #— cojgg-e& 
iti/ y ^ y» t M-fb y n >n t £ jsffi-r •& -i t a*-t-# 

£ S j O 2 ©J5fe0c% h77 7%-®X\ i/'J^ym 
ft«OJ<WB*K«4-r4RiEH!l4«*S- Si N 

h ? -y r^act o aww* £ i & . y y a ya. 
im^m^m.-thmm^mn. mta. hn 4 c 

y n v»»fc««>4*Wf * . ms&v* s i o 2 bj& 

i&Ba h 5 •yT^SSJnjft^Sfc: i yjn&-r&.r t i:4 
0 . Sm^4>T-<0f«$-p>c S i N §!l&m& h y -v 
STSft* J: < . - fc 4 . 

100 25] 2ris. TH>a*r~s~syytLXli. f-hy 
X h df v y ytffittfifrCh h . 

[0026] m&usmtttfust <r>>}?%< t t-^c 

[0027] mfieffi*SlJffll#S«. «ilf . E^&ffi^ 

<4. Huiesf^rt^ff^s-^ajL, m?.mi£m%^® 
14. mii&iJtktu^^mtiiLt^^t. m&juzmj) 

S4?KiiyK#M03>r;7:?>x£itotL. mite^N' 
/t-T'te. H«ie^ , i ; c7)3^r^^>'^$-itrfe^g^# ; 

m^f&w&umaEjSMwttm&wx. . gist y s-jrpx 



[0028] 

<*^i6l* < Sitt^'|fi]lC[6]it(i>fL7tP3flS^Ri5'g : (R 

ICS) 1 lSrdtT^S. RJE'gl 114. IUffl, m 
535J:9**T«BBntf>J1-«l 2fc. ftffi 2rt 

4ggBP^)|*IISl 3fc*M«*ftfczMHI»MM- 
4. 

[0 0 291 SJG91 Irttitt. 0^:4 »>x/n 

/n) 1 5^fill^(c]^oiRMTflUi«iiTKSd#l 
[003 01 Rim 1 1 cOiSfflgPtCti. RIB® 1 1 Srffl 
1 6*J|S(t^iiTV^. 

[0031 ] 1 2 1 3 fTFSSCHi . 1 

2mfftffii 3*3ffi-?hXTyi'XW>-?-*—)VY 

14. 75^^*1 8*nB«fc:^JS3^TfcO. *Mfl 2«> 
TSSgP^B)t$ix^7 7y>''l 9t. 5lttgg«J:y^4 
oy>^20$-^-LT. m®tt±"srflg(c^fi!t$ixTV^ 
4. ^3t, rt«l 3iOT«a5(4vx*-;UK 1 7<9l*iffi 

4 »)rt*(cKajUT»*s*u:3a*«2 1 tc»a$*a: 

Vv4. 

[0032] -7X^-;uk l 7c0— ffl|ffig6(Z{4. afejfta 
SB (±*) {ciS](ttft*fy$ix/ v :5^*^^4mi- 
^3ct)*' X{*te<g3 1 a. 3 1 bRX/3 1 c* { ^-/PSB 

[0033] 3S1 W*'Xft^f3 1 a(C<4. tg^SB3 2 
a$r^LT^10*'Xiei=3 3a^«^S.^T>,%4. ft 

l«*'Xffif 3 3 a{4MFC 34 a tA^7"VB 1 5r^- 
LT^10**^j®3 5aC}g^$^-CV^.&. miO^X 
}®3 5a«4. tflJxJi'. y?ODy7/ (SiH 2 Cl 2 ) 
<r)J]XmX'hh. ttz. Il^ief3 3all MF 
C 3 4 a t V B 3 Sr^ LTMS^S 3 6 a K t, 

[0 0 34 ] W,2<ni3Xm^3 1 bCli, Jg^gS3 2 
b LT SI 2 *>#*E« 3 3 b ^4 . '91 

2<r>J37&M3 3 b{4^Xfif l S$r|6IS-ri»V7.7o-3 
(MFC) 3 4b b/f3.<7)iMix$:#l$i'i~2>Jt 
/uy V B 2 Zit LXm 2 3 5 b (C&^ixT O 
4. 3S2c7)#XiH3 5b<4. CTtJ4'. (NH 
2 ) rttfxmX't>&. ttl. %2<WiXW%3 3\>\&. 
MFC 3 4 bt^U-7'VB4^^tTM**'XiS3 6b 



:<6) 000-1 74007 < P 2 0 0 0 - 1 7*g !8 



[0035] 3H3CD#X«fc<g3 1 c ictt. ®-&M 3 2 

3^'Xftil : 3 3c(iMFC3 4 c fc/\'/U7VB 5 £:fl- 
LTS3^'Xj®3 5ctCtg8!$n-CV^. m3<9#;* 

f-h7XhJfi/i/7y (kJT\ micTEOStof^) o 

[0036] K 1 7coT^SB(cJg«$n^7 

7 y : J 2 2 (c<i . PffitfOgft 5 1 a*3*ttgM* J: 9%Z> 
O 'J 2 2r^LTm8?*4j]:«rtglCiS(t<i»fiTV^ . 
gft 5 1 ^±ffl(C«i«fi©5 3 A*ffifi£ ix. ftiBffi 5 3 
(7)±C?XArf(-M 4*<«g£ii-0>l>. 1 
it. W&5 1 lCt8M?itTV^^SHS5 3&tf-7X/\;fc' 
-M4^fl 1C«A-»HJ (D-h' T^n- 

ttHbtiX^Z. 

[0037] K 1 7c0ffiWSP(C{i, gfSvf 

6 10*««$fi-Ov&. #*Mff6Ui, Xf^PXf* 

[0 0 3 83 ltMS*6 3(i. E*6 3 a~6 3 c £d 
it. S«6 3aii % *£*6 2£*hLTi»»*6 1JC 

h^-yTTRPlfcSK. E®6 3bti, ttSUTXfr. 
*y YiriX? hv vVTRP 1 , 3yf^-y 3 W< 
/k/C V2«f fl]# h 7 y TT R P 2 iMdtit LTXSsK 
>-rv P*>(8$lPfc:*< . Ef63c 
T-vpco^motiga?^. #»#**>MMaf<. i 
OlBI>JftKui£Cl^ E«6 3 a tayt^-y 3 w< 
/Pre V t £Jn**4fcttO#SU£Kfl§t-* 6 5 5rd 

[00 39]*-/ f>f-(^h577TRPlll TE 
OSKSi0 2 *4jfi-f*IRfc:J**-J-4ffe«flrr*4 

4. #**APttl»6 3afc8»S;fcT:fc l J. tf-Xflf 
itiPtiffiW 6 3b ZftLX 3>t'^-y g yA'/l,/C V 
iZ&WtZtlX^h. 

[0040] T4 X9Tv*:>7\)it % ffi&tfffifoZtl 

^&ffi#<y)i»*#J:9&4x £v*te*t*#l,o 

-HKM* J: ^ tcftft LT K >J.fUy7.yWJ 

flTO*. Agfefftt. T-fX^T v-by7'U(Cffi^$ia 
T V -f X 7 K N H 4 C 1 *<0«r ffljffS 

#>(;:. f-V7,7$-jo.^-rsi>^r 1 t) , 3, ^vvya^ 



[0041] ^sAro^axi^xii. -f 
sibjksau '^X'tfxmmni^mta^tih. te 

[0 04 2H3J#Hv y7°TRP2{S. #MS#X*C0N 
H 4 C 1 Sr i$<r"f" § tzth<7) h <?)X*$> 0 , M?'Jt::iEfi£ 

[0 04 3] «fh77rTRP2*mi.Mffth7 

•y rii . #f§i^* { gSAai/gsai^-s /fxmAa&vx 

[0044] ^2*AP*^8£A LJt^r'X(i. ^SlgPC 
do ^7 ycoKmz X Ki^Ozi ymitti&Z£j8.-f 

&mt,z%£.-rz>£.f$.®>x'fos>NH 4i c lA^aigpitc^f 

NH 4 C 1 *%*$il^^^{i7y^.SfaiPA^ 

mtxy r v p a. t m ta $ ^ s . 

[0045] «f h777TRP 2(7)— OtfOyktfi h 7 -y 

afp»tefl!->T , ffi<7)*# 7*(c 

tt<o*<$h7-yTi,zi%ix&m%tfx£mmix. 
&V7 v7*7kzmttzmf>mzmwi-?z>. w*>m&m 
iT^s*«i. dmmtfffiL&xyTizii yym&zti. 
%tftmzi%mztitz*n h 5 y 7*(c»sa l . 0*}^ h 

zmm-h h7 7 r<i. ftw^ h^-v ywvm 

H 4 C1«:««T&*. 

[0046] =? y b*^-i^ 3 ys<jl-7C Vti . 1 
l^^m^irotiMZ, *7hf<^h 7 77TR 
PUWf N777TRP2t ^(clgJt t,^iT*J 0 . 

TJttSSSti, 5 JEW] 1^121=6 3 a rtOffTJ^^ffiL 
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7hfa^t-77rTRPlK«]ib77rTRP 

too47] zoiotcmmzt*). a>t'*-isz> 
j wye vti % g ace i»K=iai«*i*»«v 

7 6 0Torr^«H«fflR*>«fc:S»U «Hfrf4. fto 
tWf*. Ztlb WBLW <-)V rCM^iJ CftA # * * * < 

[0 04 8] st2^rvp«. £ffi§ 

1 5 0 0 0-20000 'J y h/P/JHaSOSWUS 

f*S£ i 5±ti/ 'J 3 Mtftgtsi o 2 ty'J3 ys-fb 

|gSi 3 N 4 ^)Bi»fi«|-f*«*S:«fcLtKi!W4. 
[00 50] 3rfc. #iSfflb-?l 6, 
hn-534a~34c, ^yh'^-yg^^yc 
V. #J3JS3 5a — 35c. 3 6a. 3 6b, A>yv 
B1-VB5, 5 4 , M£X>TV P . $*U£ 

SSfflb-^6 5li, ift^iSWfSfctfxDriyho- 
7 (HSrii-r) (c««$:h.Tir**>. 3yhD- 7 li, £ 

[00 5 1] H2«=iic*-J:3fc:, #&8Sfi§5 4# 

*lfc«>jL>\jlf-h 1 4#. Mft5 l_hco&igfi5 3c0± 
{C«JS$#li.. #?Sffib-?l 6^7 0 0 

°C— 8 0 0°C(CjD^LTfc< „ 
[0052] act. WWIS«5 4*±#S*r, ^tt5 
1 &tf »7XVN;K- h 1 4 £±}j ZiXiZX 0 

RL Jt2dfvrvPS:IBIW4i:«fe:3>h'*-^a> 
A/PT'cvoBHKfclMIIH/C. 1 rt?)E7J (* 

^E) t«LT-5 0mmH 2 OHa«>BHJ*TKJBl ! 
1 lrt<7)^S:©5IU=6:*>'4>, ")i^-M4Jn- 

H-rs. •ratio. H3tc«3»:«tcstf .tatc. rje 

[0053] "/-X^*'- h 1 4 (Vfrtfsg 1 1 pV\<7)o- 



iltz77> : J2 2 tW#5 1 ktfO'jV^S 2*ftLX 

fWca^T^n-sa (S&S^^tfO^frS^l 5C7) 
■te^Rfctf 1 lrtTORJEIiJ£&?&^±#jg&$:^ 
J:3&*MWUtrattSl) £ffv^ gJEtl Irt£f5r5g 
E;b. flitf. 4-5X1 0- 3 TorriT-ME-rS. 

[0054] KjBt 1 1 fwsfifimjzmzm-h t . 

^^/VB 1 £VB2£|Pi\,vC. ^1<0^J!S3 5a«t 
9SiH 2 Cl 2 ^2cOX?^Jl35biONH 3 

-f^-rnsm^i 1 ftizmtztz tmz&&mt-? 1 

6tCJ:*)***as«l 5OSS^6 0 0-7 0 0X:(ClS 
SU i^OTt-^ 6 5liEf 6 3 a t ayh'^- 

^ 3 w^uyc vtzftio o*c— i 5 o *c cwst 

4. ££>t. 3yb'^-^ 3 yy^ycv<7)WS2rSi]}» 
IX. 5iD«l%7)E;b£0. 2-0. 4Ton-fc*|»L;fc 
ttSrC#««:»t, -<Ott»S£i9r5ef$|^ . 2«f 

tasfft-r-s. wtora. kib^i l^-c-ji, ^^3 (-ft 

coaWC^U^VS-fblR ( Si 3 N 4 K) 
[0055] 

[-fb3] 1 ONH3 +3SiH 2 Cl 2 -^Si 3 N 4 +6 
NH 4 C1 + 6H 2 

[0056] Z(T>f8.J&Wm<D®. *7bf^?h5 -y 
7TRP 1 C7)inl^gf {± » *7hfu;h7 77TRP 

1 0#t ^;^10 0^C— 1 5 OXlBJKKiJtfR-ri . 
ztitzi 0. ^^'x^'iix^T-'^^iciO^a^ 

[00 5 7] #Wl#X*<9NH 4 CHi, iO^Uffia 
<7)PbL «»h5-y7 , TRP2fc:J: O^aiSftTfiMfc;* 

rr r p 2 a-4> ssitiii-r#tm*'x a % yrvpt; 

[0058] Si 3 N 4 <0figi!KWl*^T Lfc«, ^'/P 

CV*«»PL-Cxn-S»«:fTdCtfc:J:0. RJEtl 
1 rt$rStX, 1X10-3 Torrggt^TiSE-rS. 
[0059] KiB'S 1 1 rt^>E*3W5fje«K:Jlf 4 1 . 
y^yVB5 5rP^T^3tfO^iS3 5cJ:0. T;P3 
Jfyy7y (.Wi LOJTEOS) «r»6« 1 1 rtfctt 
*&-T4t«tC #?Sfflt-^l 6(cJ:'3^*««l 5 
<^K*tt7 0 0iC£SHW-4. =5rfc, SfmgSSfflt- 
^ 6 5 ti . 6 3 a t 3 > t> - •> 3 W n';^ C V £ 
eriftl 0 0-C-l 5 0*Cl;So. LT, 3>t'*-y 
3 w^T'C V^BBflC*M9PfCRJB«l 1 F*)C7)E7^^ 
^0. 5Torr{C(M»Lfctt!»T-tt«S:tl»t. w<7)ttffl$- 
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o . *m#mm. i snmmizi' >j a vmm < s 

i0 2 gj) 3&«»jfiS*t*. 
[0060] 

Hfc4] TEOS-Si0 2 -hC x H y +H 2 O 
x. yttifctCgSSR 

[0061] #m#*4>OIMftT;fc££ll^9SIC x 
H y ii. *7hf^?h7 77TRPU1^y^ 

mmx%*i*frhmikztih . — tMxcii, s 

i 3 N 4 ^cDfi!tJPiiaJl£75ra(CV^*-;UH 1 7- s H#mi= 
6 1 iS^<?>Jt8Wfflcffi<0gMH::II* L/c N H 4 C 1 # 

n-m-r&%t'<Di¥MX'N}i 4 cih-sttix^b. la> 

U N H 4 CKi, *7hfa;h77rTRPl<7) 

Sr 1 0 Or-1 5 0°CW£lz1}ti&LX^&tztb. #r -< 
tJJ#!-7>y7'TRP2lCj:9fii*£ 

[0062] jfi««si3a^7 Lfc«. A;t-rv b 5 £w 

RJWl ll*i£??t^ 4-5X10- 3 TorrSTiSff-t 

7 r VB3tVB4 5rR3^T, MS^M3 6 a, 36b 
j&»6KJE*1 lrtCHJRjlXfcttl&U 1 ll*l£ 

(*$^E) J»J6<DB*BL 0U 

If. 1 5»HIStffiUT^aif s. 
[0 0 6 3] *cr>1£, a>t'*-'>3>J-s}l-y'CV<Dm 

**iw»ltrje*i \ n<r>&h {ttto-b*ss&) iz 

MU-50mmH 2 OSJKcOE^T'RjE'S 1 1 (*J<5D 

*-f«k PC, ^x^NdC- hi 4 SrRJE® 1 1 *>£>TBS£ 
«7>d-KL, ¥S*#SI£1 5£«iM-4. -7XA 
M 4<7)T y n- FB#(c. Rie» l l i*]<7)<gig36& 
t'iZftm LX V N H 4 C 1 g&ABIfeOffi 

<$<7)*tttfcmiXJ*-7- < 7>Vtf£j$LZi\bZk tfb 

izX 9 . 03 fcgsSWicSf-j: 3 fc, #*^^^t-r 

[0064] a±mmttzx dtc 

( i ) i nofmmmmzx *)*m#mm 5±iz^v 

3>"ItffcJlSi0 2 ti' , J3>mitmSi 3 N 4 £Hitf;jj£ 

J:D. ^'J3>-i$^Si0 2 tyy3yMiSi 3 N 
4 5- ffiBaiKTIM LTJjJcB?"*- & £ h fcTOgT-fc § . 

ffl«<r>gimx-&m*:f£i&itzm-&izkt'<. h 



ST*'*-.* ifctff* . $^>tw, 7xy\?>;£ 

[0065] (2) sio 2 <om*kimx'$>hc x h 
y ««e*6 3 J: 9 i>m%? yyffyxtmT? 

5*7hf^?h7 77 , TRPlCfcUtjf*$il 

(3) ifz. Si 3 N 4 cOfigffit*. *7hf^^h 
7 y 7" T R P 1 £7>£-r X 7 t ® A£V 6 3 i: n y fcT* 

3 yy-^yc vi^io o*c~ i 5 onfmiznuB 
ZixlzX"). m%#xtfZtLt>e>£mz£«)K; 

ziztiz z t amit^iu f£.fmmc?>mzft±-r&mi}E. 
m*x°h h n h 4 c i #.r ti ^osiBCtt«-r s ; t a* 

HLltSftS., ZtllzX r ). -W§h5yrTRP2T\ I>J 

[006 6] (4) 3yt^-5/ 3 W^7CVIi 
*7Hf-f^?h777 , TRPl < t') Tsf;ffl!l(Cie§$ tl 
X^b. «->T. ^'Ja>gt-(blKSi0 2 ^iiJ^fig%T' 
*SC X H y iCO^Tti, 7h-y hfa^h77rTR 
P 1 izi V%\&fmt&mmZtit:&(0#AtfM7&L. (J 

^:^t*ft«L^rv\ tfc. si 3 n 4 ^^jKjas^ 

CVfl ^^StCS 0 , RJECW 1 1 atf»MlK*6 3 1*1 

o&jjzmmzftmx'Z b . 
[0067] ( jg 2 commcomm ) ±.&<Dj8.®9mt:m 

TMlXn ok.. llC<iSi0 2 ^Si 3 N 4 

#*L. $^>C -e- F 1 7iOT«ggP J ? > . K«6 
3a<50gftgg^. hf^^h7 7rTRPl(Ort 

[0068] c:<oiiMc7)^^^a^a^a*«B£ 
M.mi izTjk-r^ i consfico^w^swiaasiai: pi-t* 

K 1 7«0T«ffl!lSB(C«. 23t?fffl<07 -y^t** (HF) 
SrRJCl 5 1 1 !*](;:«< fc*VM VV^YbA a*if^$ 
ilTfcO. ^f^7 h 64 bliSS 4 OtfA&t 3 3 d& 

t^M';i/yv b 62:5i-L"c» 7 vitfcmcDtrxmx'hbm 

4<r>tfxm3 5 dtZ&iiStlX^b . §54«D#7.i!53 5 
d(i. A;|,yVB6WS5^Ef3 3 e^LT 
f^O-f >V v h64 b(Cttg^$ifCiDO. ^* 
7P7'VB6&tX3l6C9#XK<g : 3 3 f ZiYLXtmvJ 
>Uyh6 4c{Zi,m%iZtlX\^b. 
[0069] K«=6 3 a(igagB?r^L. ®ft^O±flg 
MffiSFCfcL fete 3 af*i(C7 y'fbk^^^<^* , )tfO'f 
Vl^ y h64 b*^g^§iXT^S. -f>-U yH64b 
li. .H5C0^'Xiei=3 3e8.tfAH'7VB6«:tf-LTm 
4<7j^j^3 5d(Cjgg|?nT^§. 
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[0 0 7 0] IHl^SaiD:?*,, •fc v\-T<*?Yy v 

7trpi (vtfzmxn&m(7)±ffi.mmMizii. * v 
ta^-p h577TRP mt,z? /it>mzm<ti#><r> 

10 0 7 1] *2sK^rvP^«BRPIi, Sff 6 3 c(T> 

-mztmztiz. z<?>m&coBBxn. iet6 3cc7) 

flfiJ8J12o(c^iSLTtJ0. -e^)-^r{iSi0 2 ai^Si 
3 N 4 £jfty3i£OSfl^^£8tait-|>£^)SI 1 <oi#§\ 

[0 0 7 2JM:. -I Ott£!J!!»Blg8aibft * , ^ >J 

[0073] i-r . $ i ionMo^cojast r*k. 

^X/stf-b^^KJE! 1 ! lrtlro-Ff an 
X. NH 3 i:SiH 2 Cl 2 i: SrEJEStfT. 

1 5(csi 3 n 4 ^mmmth. zcotz. #69 

[0 0 74] Si 3 N 4 tfD«BWSl3&%7Lfc». 513 
<r>fiXM35 c Si*)TEOS*8JtM\ lfllcftil&U 
iil*4MIB!yiLT. ¥*tt£Kl 5(CSi0 2 £f$M 

fmtz. znm. 77TRP 2t^mnxta-t 

[0075] |»SIK7ft. 1 5 

h. -5.0mmH 2 OggcOff TJHT'RJE'g? 1 

l\*l<Dtfx£®3\L,%tft>. ^x^*;- h i 4 £7* >a 

- k u ^x^rff- h 1 4 z't*mfomwi 1 5 £tgaj 
u &mzmtx. *mftmfci 55r#-by 

[oo76]^ot, ^MWigBOF^&t/^ 

x;n#- h 1 4 «riJfe»-t4fcy>, 1 5 £im 

Ltz&<n*?x.*\X- V 1 4 £M#:5 1 ±0«ffl«5 1 ± 
fcRU #H*tMI 54£±#$-tf\ S«£5 1Sr±^rtC^ 
\ 7<r>yy> : J2 2t : m^5 1# 

ov>75 2£-fn,xn®ttmizm-th£oizt&. t 

[00 77] K2^>-7-VPS-jgB)LTn>h-^-^3 
WC7U^CV«:«ttLT. Rf&fl 1 F*l£, lOkPa 
~3 0kPafIJg #fflJBt-:M 
6^^'?. KJ&Vl lrt£*->5 0*C*l«CC#i£U *••/ 



t-TM*? h7?/TRP wmf&mi. *7bfU 
^77 7T R P 1 O&x-f 1 0 0*0-1 5 0°C 
SJgtc3D.a Lg^t . 2 fc . fvgifSJH t - ? 6 5 i> . ft! 
1=6 3 at 3 yt'*- >-a V/'^T'CVtS-ftl 00"C 
~1 5 0°Clzta&:imVh. 

[0 0 7 8]<fcvvc\ ^'yPyVB6Sr^(t, AWyY 
6 4 a~6 4c£:7Wb*:ig£. Bf^B$S. fyUJfift 1 
O^O. fit^-TS. 7Wfc*SKi« ^fyi/7t>64a*> 
£> vx*-/P H l 7 OT^Sf^iA U 4 V U -y h 6 4 
b*^iif6 3 a <0g !&SBO±siEffi!li5<^g£A L , 4 > 
l^y b-64 c*»4>*-y bf-fX? h 7 7 7TRP 1 <Mj 
*3AP^S£AU K^>rvP(c(6]*>oTg£fl?»„ 

[0079] 4 VV», K64a(C«J&$fl7t7 y-ft*S 
tcj: 9, RJC«1 1 <nnm*?-?=--fc-)\,Y 1 7<0T^ 
g5, »>xvn,+C- h 1 4 =5rfc'lcf+« L/ci^'J 3 vBMbtt S 
i0 2 . «<b*^H x C y ^i:'£7)^%*^iiA>cOg5^ 

[0 08 0] ^U7h64b, 6 4 clc^^ 

fl/o 7 -yitfrmiz J: 0 , -7-*-;l/ h' l 7 cJDTSS^, 
ie < i : 6 3 a<Oil^, *7bf^^h777TRP 
1 OpWri:'. ciES§i03 ^ >Afim^&4Hztt% 

ftZix) . KStf-i-TVP^LT. iei=6 3ctf0^2 

[0081 ] a#**^T LfcflL /^rv B 6 tX 

JE® 1 1 rt2rm>\ 4 --5 x 1 0 - 3 Torrit-MEE-T 

^v^r, '<jurvB3tvB4zm'>x. mmxx 

!S36a, 36bfrhK$m\ 1 mzWMti 
[0082] dOffi^ctZ iiflU , 1 ^tO^ST1S^a« 

t>mT LX . R^gte^^'tS L^v ^gfcJHc 7 ;/ -fk* 

^'x^Afflo-f > w -y h 6 4 5-ieatTibi>o-c\ ft 

&m£$)m£<7 V-->'7'^hZ.ttfX'Z h. &ti. 
h 7 y 7°^ft* LfcRJEM±JSftfc:r?V vf t, [SJ^tit* 

[ 0 0 8 3 3 tcii , C cO^(i^ ±KHJS<?)^®{c|S^ 

[0 084] Hiif. ±tzmmcr>&mx-i±. xs&tyr 
vpizxwmiKtfh. *mftm&i sgbubri i 

^mmmx'h$>. mm. 04 tc^-r «t 0 tc. 

1:6 3<0ffig<Dfta, flajttf. Ef6 3aC, fi^ffi? 
*3BMf 63d^ElL. i cOX^^f 6 3 d tCXi§ 

shv EVi m^i&y t'tim l . rie^ 
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1 lrtcMr**J»SlLTfcJ:v\ 
tO 08 5] Zcoffimzti^Xii. ^lA.tl-hHO 
o- K/r>o- K^f{C{i, ay\z'*->>3 yAvurc 
Vj&Wtfctu mW^VEVtfWlfrti. KJSfl lfl 

»*tf*JRS*i*. Sot. H3K«W«ft:*i-«4:H 

mm 5izttm-f2>WBm±x'Z&. 
[0086] ±iejtito»ffitei3v^T(i - Sft^ 1 1 *» 

ycvtfu-c. ^-fvwt. ee^SEKSrgas-r 
Mjy^y&m tret t . -if :/> w:r<a^£PHK-r 

[0 0 87] a?*ffl<07yfbk*S-aA^i,{5S 

mzA yV y Vkmt. Ztl^Myls ybZ-frLX, 

[0088] ^h5-/rTRP2lCftxT. 01 

Hi , «f h7 77TRP 2ftt<IIU.* *>Oi#?SW(;:|§] 

t**- g W\;U7C V&tf8J£ h57/TRP2^5 
^fcff«**a^*3r*-I»«\ *WUa*WBt-*6 5 

3S^B»*fT-9rv^*jaiatHtj«Bi+, #R«fi oo-c 

~1 5 0 ,, C^osi-r^J:5(cLTtJ:v\ ifttcfcO, 

[0089] ±fen*fi^®fc;mvni. ^ y 3 ^^-rt 

mm it:w. z <7>&wt±.sm&kv>mBizm%2tL 
m*%f£mmmizm^mTh&. mtf. tsci 
4 /fxt NHztixtzfcfcZitxfcimmmizTiNm 



? xmwc t'co&BcvwmftJiizfsm-? h sesrawB 
^mx$>h. 

[0090] 

[01 ] 1 <OH*fccO®.®t*>*»S*8^!«!Ba 

8»*>«li6*nr*-HT*6. 

[02 ] 12 1 om%«!a^a* i 'c»^iaaffl , 7xyv-K- 

[03 ] RffiWWVf—r < ^/UtfJWHSiiiafffc* 
[04 ] *^<0m2Oj|Jfec0^S(C**&ig«J!ia 

mwnmmZ^-tmxhh . 
[06] caw^ y 3 y^^^&fflo^wigg 

11 E*B*(RJSS) 
1 2 

13 TO 

1 4 <7X/S#- h 

15 amwxm. 

1 6 &i&mt-? 

17 v-jfv-yl^F 

3 1 a-3 1 c tfXft&W 
3 5a~-3 5d tfAW. 

5 1 

54 M-mmm 
6 1 imt 

6 3 mmm 

63a-63d 

64a — 64c 'fVUvh 

6 5 mfs.m&mt-? 
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[02] 




(& 3) 100-1 74007 (P2 00 0-1 7!«!8 



[04] 




«14> )00-l 74007 (P2000-1 7*sS!8 




F^-A(##) 5F045 AB32 AB33 AC02 AC05 AC07 
AC12 AD10 AD11 AE19 DC51 
DP19 DQ05 EBG5 EB06 EB12 
EC02 EC09 EF08 EG02 EG08 
EJ01 EJ09 EK06 EM10 GB06 
GB15 

5F058 BA20 BD01 BD04 BD10 BF04 
BF24 BF25 BF30 BG02 BJ01 



(&4) >0 0-l 74007 (P2000-1 7SS18 




F^~A{##) 5F045 AB32 AB33 AC02 AC05 AC07 
AC12 AD10 AD11 AE19 DC51 
DP19 DQ05 EB05 EB06 EB12 
EC02 EC09 EFOS EG02 EG08 
EJ01 EJ09 EK06 EM10 GB06 
GB15 

5F058 BA20 BD01 BD04 BD10 BF04 
BF24 BF25 BF30 BG02 BJ01 



